For young people with juvenile idiopathic arthritis (JIA), health-related quality of life (HRQOL) and physical functioning are important outcome measures in the assessment of disease status, progression, and treatment.[@bib1] Self-report is the primary method of assessing HRQOL and physical functioning. In pediatric clinics, reporting is often replaced by proxy reports from the primary caregiver. [@bib2] Adolescents increasingly complete the reports themselves, as they develop cognitive competencies and increasing needs for privacy. Reliance on the proxy report occurs when adolescents are unable to self-report due to illness, willingness, cognitive impairment, emotional distress, and/or verbal skills. Divergence between the proxy and adolescent reports in subjective areas such as disability, pain, and overall well-being must be identified to ensure the impact on the assessment of health in JIA is appropriately captured.

Inconsistent results have been found between child and proxy reports of pain, disability, and/or quality of life in JIA using different outcome measures across a range of age ranges (range, 8 to 18 years).[@bib3; @bib4; @bib5; @bib6; @bib7; @bib8; @bib9; @bib10] Although most studies have found agreement to be moderate to good, the level of agreement can differ across the spectrum of disease severity.[@bib3; @bib4] Detailed analysis of clinical, sociological, or psychological factors associated with disagreement is limited, but disagreement in pain scores have been reported as more likely when the child was having depressive symptoms.[@bib5] A study in cerebral palsy also demonstrated that parental stress or anxiety levels influenced parental rating of their child's pain or quality of life.[@bib6] Demonstrating divergence between proxy and adolescent reports is important, but few studies have specifically addressed it.[@bib4]

The purpose of this analysis was to describe discordance in proxy and adolescent ratings of physical disability, pain, and overall well-being in a large cohort of adolescents with JIA and to explore the factors associated with disagreement, including demographic, disease-related factors, proxy levels of anxiety, and adolescent depressive symptoms.

Methods {#sec2}
=======

The subjects were registered in the larger Childhood Arthritis Prospective Study (CAPS), the details which have been described elsewhere.[@bib7] This inception cohort study recruits and follows patients younger than 16 years with new onset inflammatory arthritis from five tertiary referral centers across the United Kingdom (Liverpool, Manchester, Glasgow, Newcastle-Upon-Tyne, and London). For this analysis, patients with JIA only, defined as arthritis persisting for 6 weeks or longer in one or more joint, of no other attributable cause, were included.[@bib8]

Data were collected from the rheumatologist, the hospital case notes, and directly from the child/family at their first visit to pediatric rheumatology, at 6 months and annually thereafter. These data include demographics, rheumatological examinations, and the JIA International League Against Rheumatism (ILAR) subtype.[@bib8] In addition, all the elements of the validated JIA "Core Outcome Variables"[@bib9] were collected that incorporated the total number of active joints, the total number of limited joints, a 100-mm Physician's Global Assessment (PGA) visual analogue scale (VAS), and the Childhood Health Assessment Questionnaire validated for use in the UK population.[@bib10] This includes a 100-mm VAS for evaluation of pain and a 100-mm VAS for the evaluation of overall well-being. Each VAS score uses a range from very well (0 mm) to most unwell or severe (100 mm). All adolescents, defined as age 11 years or older at the time of completion of the questionnaire, were approached on at least one occasion to complete independently an Adolescent Version of the Health Assessment Questionnaire (AHAQ) with 100-mm VAS for pain and overall well-being.[@bib11] This version is very similar to the Childhood Health Assessment Questionnaire but uses language age appropriate to adolescents and is written in the first person. Simultaneously and independently, the adolescent's parent or guardian completed a Childhood Health Assessment Questionnaire. Where simultaneous forms were completed at more than one time during follow-up, the earliest dyad was selected for analysis. Childhood Health Assessment Questionnaire and AHAQ scores ranged between 0 and 3 with higher scores indicating greater disability.

The proxy completed the General Health Questionnaire-30 (GHQ-30).[@bib12] This is a commonly used instrument for screening for psychiatric disorder in adults. It covers five distinct domains corresponding to anxiety, feelings of incompetence, depression, difficulty in coping, and social dysfunction. A Likert scoring method is used to score responses from strong "symptom absent" to strong "symptom present" as 0, 1, 2, and 3, with a total score ranging from 0 to 90. Studies have indicated thresholds scores of ≥40 to screen for psychiatric "caseness" in primary care populations.[@bib13; @bib14] Additionally, adolescents age ≥11 years complete the Mood and Feelings Questionnaire-Child version (MFQ-C).[@bib15] The MFQ covers a broad range of cognitive and vegetative symptoms of depression and is commonly used to screen for core depressive symptoms in individuals between 8 and 18 years of age. The MFQ-C has 34 items and asks the responder to rate recent depressive symptoms in the last 2 weeks on a Likert scale (0 = "not true," 1 = "sometimes true," and 2 = "true"), with a total score ranging between 0 and 68. In addition, the MFQ-C uses simple wording for younger children as well as adolescents. Studies have shown that a cutoff score of ≥27 provides best diagnostic confidence to detect and screen for major depressive disorders (MDD).[@bib16; @bib17]

Data Analysis {#sec2.1}
-------------

The primary outcomes were agreement between the proxy-completed Childhood Health Assessment Questionnaire, pain VAS, and overall well-being VAS and the adolescent-completed AHAQ, pain VAS and overall well-being VAS. Clinical agreement was defined as ±10 mm for VAS measures and a ±0.25 for Childhood Health Assessment Questionnaire. These cutoffs were selected as they were thought to represent clinically important differences in the outcome measures.[@bib18; @bib19] Agreement between reporters was assessed using Bland and Altman plots. This statistical analysis demonstrates the difference between the proxy and adolescent (d) reported outcome measures plotted against the mean difference between the proxy and adolescent reports (đ). The SD of the differences gives a spread of the discrepancies, and 95% of the differences are expected to lie within the 95% limits of agreement (2 SD).[@bib20; @bib21] Kolmogorov-Smirnov tests indicated differences for each outcome measure to be approximately normally distributed.

To identify factors associated with discordance, univariate logistic regression models were developed to calculate OR of discordance with 95% CI. Covariates included (at time of AHAQ/ Childhood Health Assessment Questionnaire completion) age, sex, disease duration, physician global score, active and limited joint count, AHAQ score, adolescent pain score, adolescent well-being, MFQ, and GHQ. Variables with significance at *P* ≤ .05 in univariate analyses were entered into a separate multivariate model for each of the three measured outcomes to identify independent factors associated with discordance.

The study was approved by the UK Northwest Multicentre Research Ethics Committee. Parent(s)/guardians were asked to provide written consent, and children/adolescents, if considered able, were asked to provide assent.

Results {#sec3}
=======

In total, 204 proxy-adolescent pairs had, respectively, completed a Childhood Health Assessment Questionnaire and AHAQ; 128 (62%) of the adolescents were female, with a median age at form completion of 13.4 years (inter quartile range \[IQR\], 12.1 to 14.9) ([Table I](#tbl1){ref-type="table"}). Median proxy score for the GHQ was 24 (IQR, 19 to 31); 17 (11%) proxies were found to have reached the threshold for psychiatric "caseness." Similarly, for adolescents, the median MFQ score was 9 (IQR, 3 to 15), with 10 (7%) individuals scoring at or above the cutoff of 27.

Agreement in Childhood Health Assessment Questionnaire Score {#sec3.1}
------------------------------------------------------------

The median score (IQR) of both the Childhood Health Assessment Questionnaire and the AHAQ was 0.25 (0, 0.88). Eighty-four percent of dyads were within the agreed cutoff, with 9% proxy underestimation and 7% proxy overestimation. Across the scale, the majority of differences clustered along the line of perfect agreement, although these ranged from −1.75 to 1.38 ([Figure](#fig1){ref-type="fig"}, A). A mean of these differences −0.002 (95% CI, −0.04 to 0.04) is extremely close to zero and within the clinically defined limits of agreement (±0.25). This provides little evidence of differences between proxies and adolescents. Overall agreement was good across the scale of functional disability, with only 10 of 210 (4.8%) of points lying outside the 95% limits of agreement (−0.58, 0.59). Thus, 95% AHAQ reports are expected to lie between 0.59 and −0.58 on the Childhood Health Assessment Questionnaire /AHAQ scale. Logistic regression analyses found no association between adolescent age, sex, disease duration, active or limited joint counts, the GHQ or the MFQ, and the risk of discordance in Childhood Health Assessment Questionnaire score ([Table II](#tbl2){ref-type="table"}). In the univariate analysis only there was a weak association between increasing adolescent pain and well-being scores and disagreement.

Agreement in Pain Score {#sec3.2}
-----------------------

The median proxy and adolescent pain scores were 18 (2, 44) and 15 (2, 45), respectively. Seventy-one percent of dyads agreed, with 13% proxy underestimation and 16% proxy overestimation. Analysis from the Bland-Altman plot showed that proxies, on average, scored 0.36 mm (95% CI, −1.37 mm to 2.16 mm) less than their adolescent's report for pain ([Figure](#fig1){ref-type="fig"}, B). In terms of overall agreement, the Bland-Altman Plot indicated that 95% of the observed differences lay within 2 SD of the mean difference (SD ± 12.62 mm). These results indicate limited evidence of difference in reporting pain by proxies and adolescents. However, this spread is larger than that observed for reports of Childhood Health Assessment Questionnaire/AHAQ, and the limits of agreement (24.67 mm, 25.47 mm) exceeded the clinical level of agreement (±10 mm). At higher mean scores of pain (\>65 mm) there was trend for proxies to underestimate their adolescent's pain than overestimate it. Regression analyses found a strong trend toward an association between higher AHAQ scores and discordance in pain scores (multivariate OR, 2.01; 95% CI, 0.89, 4.49) per unit AHAQ ([Table II](#tbl2){ref-type="table"}). There was also a weak association between higher well-being scores and higher physician global scores and discordance, although these did not reach statistical significance in the multivariate analysis. In addition, there was an association between higher depressive symptoms in the child and discordance in pain scores (multivariate OR, 1.05; 1.00, 1.10 per unit MFQ). There were no associations between the directionality of discordance, underestimation or overestimation, and proxy GHQ score or the MFQ score.

Agreement in Overall Well-Being Scores {#sec3.3}
--------------------------------------

The lowest level of agreement was seen in the well-being scores, with only 66% of dyads agreeing (18% proxy underestimation and 16% proxy overestimation), although the median (IQR) scores among proxies and adolescents (11 \[2, 39\] and 12 \[1, 39\]) were very similar. The Bland-Altman plot ([Figure](#fig1){ref-type="fig"}, C) indicated that on average proxies scored −0.76 mm (95% CI, −2.95 mm, 1.43 mm) less than their adolescents. The 95% limits of agreement indicated suggest 95% of reports lied within 2 SD (15.85 mm) of the mean difference. These results provide little evidence of systematic bias in the reports of well-being, but they do indicate poorer agreement when compared with reports of physical functioning and pain. The 95% limits of agreement (−32.47 mm, 30.95 mm) exceeded clinical agreement. There was suggestion from the plots that clinical agreement was highest at lower mean ratings of well-being (\<20 mm) and moderate at midrange scores. Across the midrange scale of disease severity, proxies rated well-being less severe than reports from their adolescents. In the univariate regression analysis, a number of factors were associated with discordance, including higher AHAQ, higher pain scores, and higher PGA. In addition, with each year of disease duration, proxy and adolescents were less likely to disagree in their well-being scores. In the multivariate analysis, the only factor independently associated with discordance in well-being scores were depressive symptoms in the adolescent (OR, 1.06; 95% CI, 1.01 to 1.11 per unit MFQ). There was also evidence that adolescents who rated their well-being worse than their proxy's report (ie, VAS \>10 mm higher than proxy's rating) had higher MFQ scores (median MFQ, 12; IQR, 5, 20) than those who either agreed or reported better well-being than their proxy's report (median MFQ, 8; IQR, 2, 14, *P* = .03). There was no association between proxy GHQ scores and discordance in well-being scores.

Discussion {#sec4}
==========

Within one of the largest cohorts of adolescents with JIA, this study has demonstrated substantial agreement between proxy and adolescent ratings of objective, overt behaviors, and factual events, such as levels of disability. In contrast, only moderate agreement was observed for the subjective attitudes and perceptions of HRQOL, such as measures of pain and well-being, particularly when disease activity was high.

Our findings of an association between disagreement in pain and well-being scores and depressive symptoms in the adolescent confirm those from previous studies.[@bib5; @bib22; @bib23; @bib24] Comparison with these studies is restricted by their limited focus on the adolescent with analysis in children of all ages, which are unlikely to be comparable with adolescents. One of the largest studies to date of parental and adolescent agreement in healthy children found that overall, adolescents reported poorer emotional and social health compared with their parents. These differences were exacerbated when the adolescent had additional health concerns or illness.[@bib25]

In general, we observed the highest level of agreement across the recorded scores when these were most representative of a high level of well being (such as lowest symptoms, least pain). There have been reported concerns about the sensitivity of the Childhood Health Assessment Questionnaire and VAS scores to discriminate differences in patients who are well with low scores,[@bib18] and so this concordance may represent a mathematical limitation of these scores, or it may represent real concordance between proxy and adolescents when they have a high level of well-being. In contrast, we observed that agreement became more discordant with increasing disease activity, demonstrated by associated increases in pain and AHAQ/Childhood Health Assessment Questionnaire scores, PGAs, and active and limited joint counts. This was in contrast to an earlier report that found maximum discordance in those with moderate disease activity.[@bib4]

We found that agreement in well-being scores was more likely with longer disease duration, confirming a previous report performed across a broader age range (9 to 18 years).[@bib26] Perceptions of the disease may vary over time in both parents and adolescents as both groups adapt and cope to the chronic illness, with benefit for those who are expressive and optimistic about their disease course in terms of clinical outcomes and psychological well-being.[@bib27]

Analysis of the factors associated with different levels of concordance between the adolescent and proxy identified that depressive symptoms in adolescents resulted in a higher odds of disagreement, particularly for the subjective outcomes of pain and well-being. The relationship between these two observations may be complex, depending on factors such as the adolescent's perception of their symptoms, the seriousness and the prognosis of JIA, their psychological response such as internalisation of symptom perceptions, and the adoption of passive or avoidance coping strategies. These could have an impact on their decision to report and communicate their symptoms to proxies, the proxy's interpretation of behaviors in the adolescent, and the adolescent's engagement in health-seeking behavior,[@bib28; @bib29] thus resulting in discrepancies in reporting. Previous studies in conditions other than JIA have found that high levels of depression and anxiety in the parents have resulted in the over-reporting of their adolescent child's symptoms.[@bib6] Our study did not demonstrate this association, which may have been a consequence of the low prevalence of anxiety symptoms among the proxies with only 17 of 204 proxies with anxiety scores above the defined cutoff for "caseness."

The levels of agreement are consistent with a majority of papers published in this area, although this study is not without its limitations. There remains no gold standard for measuring agreement between proxy and adolescent assessments of disability, pain, and well-being. We selected scores that best represented clinically important differences in the measured outcome. Different definitions of disagreement would have altered the percentages of dyads in agreement but would not have changed the relative proportions of proxy over- or under-reporting, which was similar and equal for all three outcome measures in this study. We did not record whether the mother or father completed the questionnaire. Agreement between mothers and fathers has been reported as good,[@bib3] although agreement in ratings of current levels of pain were less concordant between children and their fathers compared with children and their mothers. Mulligan et al[@bib30] also found disagreement between mothers and fathers in their assessment of their child's JIA, although the direction of the disagreement was not systematic. Neither of these studies provided specific analysis on adolescents limiting comparison with this study. We did not include measures of family socioeconomic status, ethnicity, or highest level of educational of the proxy.[@bib5; @bib31; @bib32] All of the children included in this study were English-speaking, so the results cannot necessarily be extrapolated to other languages or where questionnaires are completed with an interpreter. Finally, although the AHAQ is nearly identical to the Childhood Health Assessment Questionnaire, which has been validated for use in children greater than 7 years,[@bib22] the AHAQ has not undergone a formal validation process and therefore the possibility exists that the few observed differences we did see in disability scores may be a function of the questionnaire rather than any differences between proxy and adolescent reporting. The 100-mm VAS for pain and well-being were not changed in this study, other than asking in the first person on the adolescent questionnaire.

This cohort had a relatively low level of disease activity, which is representative of current clinical practice, and reflects assessments at different time points in their disease course. This prevented a sensitivity analysis in those with the most severe disease but equally importantly accurately reflected assessments at various time points in their disease. This is a cross-sectional study, so the results cannot be used to delineate cause and effect between risk factors and disagreement. Further follow-up of adolescents in the CAPS cohort will allow the study of changes in disagreement and disagreement with time.
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###### 

Baseline characteristics at time of form completion^∗^

  Characteristic                                     
  -------------------------------------------------- -------------------
  n                                                  204
  Age, years                                         13.4 (12.1, 14.9)
  Female, n (%)                                      128 (62)
  Ethnicity/Caucasian, n (%)                         186 (91)
  Disease duration, years                            0.9 (0.4, 2.3)
  Subtype, n (%)                                     
   Systemic arthritis                                13 (6)
   Persistent oligoarthritis                         82 (40)
   Extended oligoarthritis                           13 (6)
   RF (−) polyarthritis                              36 (18)
   RF (+) polyarthritis                              11 (5)
   ERA                                               27 (13)
   PSA                                               15 (7)
   Undifferentiated                                  8 (4)
  Physician's Global Score (0 to 100 mm)             11 (2, 29)
  Active joint count                                 1 (0, 2)
  Limited joint count                                0 (0, 2)
  ESR, per mm/h                                      8 (5, 18)
  Moods and Feelings Questionnaire score (0 to 68)   9 (3,15)
  General Health Questionnaire score (0 to 60)       24 (19, 31)

All values median (interquartile range unless otherwise specified).

*RF*, rheumatoid factor; *ERA*, enthesitis-related arthritis; *PSA*, psoriatic arthritis; *ESR*, erythrocyte sedimentation rate.

###### 

Factors associated with discordance in disability, pain, and well-being scores

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------
                                        Discordance in CHAQ\   Discordance in pain\   Discordance in well-being\                                           
                                        OR (95% CI)            OR (95% CI)            OR (95% CI)                                                          
  ------------------------------------- ---------------------- ---------------------- ---------------------------- ------------------- ------------------- -------------------
  Age, per year                         1.08 (0.87, 1.33)      \-                     0.96 (0.81, 1.14)            \-                  0.96 (0.82, 1.14)   \-

  Female                                0.75 (0.34, 1.64)      \-                     1.17 (0.63, 2.16)            \-                  1.59 (0.88, 2.86)   \-

  Disease duration, per year            0.97 (0.76, 1.24)      \-                     0.85 (0.69, 1.05)            \-                  0.78 (0.63, 0.97)   1.20 (0.85, 1.69)

  AHAQ, per unit                        n/a                    \-                     1.97 (1.26, 3.10)            2.01 (0.89, 4.49)   2.43 (1.54, 3.84)   1.17 (0.49, 2.77)

  Adolescent well-being, per 10 mm      1.22 (1.06, 1.40)      1.08 (0.87, 1.32)      1.23 (1.09, 1.39)            1.13 (0.92, 1.39)   n/a                 \-

  Adolescent pain, per 10 mm            1.22 (1.08, 1.38)      1.16 (0.97, 1.40)      n/a                          \-                  1.22 (1.10, 1.35)   1.05 (0.88, 1.26)

  Physician's Global Score, per 10 mm   1.17 (0.99, 1.39)                             1.16 (1.00, 1.34)            0.97 (0.80, 1.18)   1.30 (1.11, 1.52)   1.13 (0.90, 1.41)

  Active joint count, per joint         1.01 (0.92, 1.11)      \-                     1.04 (0.96, 1.11)            \-                  1.17 (1.05, 1.30)   1.07 (0.92, 1.23)

  Limited joint count, per joint        0.97 (0.86, 1.09)      \-                     1.02 (0.95, 1.09)            \-                  1.16 (1.04, 1.29)   \-

  ESR, per mm/h                         1.01 (0.97, 1.04)      \-                     0.98 (0.94, 1.03)            \-                  1.01 (0.98, 1.05)   \-

  MFQ, per unit                         1.01 (0.97, 1.05)      \-                     1.04 (1.00, 1.08)            1.05 (1.00, 1.10)   1.05 (1.01, 1.09)   1.06 (1.01, 1.11)

  GHQ-30, per unit                      0.99 (0.95, 1.03)      \-                     1.02 (0.99, 1.06)            \-                  1.03 (1.00, 1.06)   \-
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------

*AHAQ*, Adolescent Health Assessment Questionnaire; *ESR*, erythrocyte sedimentation rate; *MFQ*, Moods and Feelings Questionnaire; *GHQ*, General Health Questionnaire.
